Studies on strategies to generate cardioprotective effects have been on the rise. 22 Previous work by our group with an ex vivo model of ischemia/reperfusion has shown 23 that both the short-term consumption of yerba mate and exercise can each induce 24 protection of cardiac function independently. Surprising, the two strategies together do 25 not, with an apparent loss of their respective cardioprotection activity. To improve our 26 understanding of the mechanisms involved without reperforming the experiments, we 27 have conducted a retrospective data science-analysis that have produced new insights.
Introduction 39
Cardioprotective strategies are an important approach to prevent morbidity and death 40 from myocardial infarctions (heart attacks). This is reflected in the increased number of 41 studies on methods to provide protection against ischemia/reperfusion injuries in the 42 heart. A recent search of PubMed, performed 09/05/2018, with "cardioprotection" as the 43 keyword returned 3801 articles since 01/01/2010. This represents a 49% increase over 44 the previous, equivalent period (2536 articles from 2000 to 2009) . 45 Our recent work described the cardioprotective effect of short-term consumption of Ilex 46 paraguariensis (St. Hill) (Cahue et al. 2017) . The results showed that the daily ingestion 47 of I. paraguariensis (1 g/kg) for seven days could promote a protection of cardiac 48 function against a global ischemia/reperfusion (I/R) injury. The measured increases in 49 protein carbonyls and lipid peroxidation in the cardiac tissue of animals provided I. 50 paraguariensis suggested a possible oxidative preconditioning mechanism. However, 51 the combination of I. paraguariensis consumption with low-intensity aerobic exercise, 52 which is cardioprotective, attenuated the benefits of each. This counteractive effect was 53 proposed to be related to the antioxidant effect of I. paraguariensis attenuating the 54 oxidative burst associated with exercise, which inhibited the normally observed increase 55 in superoxide dismutase (SOD) activity that is promoted by exercise.
56
A slight, but significant increase in the GSH/GSSG ratio in cardiac tissue of rats that 57 consumed I. paraguariensis suggested that a pro-oxidative preconditioning could be 58 promoted by its short-term consumption. Here, we have reanalyzed the original data set In our previous work, the mechanism we proposed for the cardioprotection qualities of which resulted in an inhibition of recovery during the reperfusion period. Therefore, our 154 results converge with previous observations in the literature that were exposed by the 155 data science approach. It suggests that there is a negative interaction between 
